Abstract-To developand increase the expediency of living, Internet of things (IoT) these dayshas become a good research topic. The enhancement in the quality of human living can be increased by using varying home appliances, which can be quick and fast. Different home appliances provide diverse functions and services. Hence, in this research, the IOT based Demand Side Management is asignificant application of the upcoming Smart Grid. DSM programs let consumers to joinand participate in the operation of the electric grid by reducing or shifting their electricity usage during peak periods. This research focuses on cloud-based demand side management to control the residential load of customers equipped with local power generation and storage facilities as auxiliary sources of energy. A power system consisting of multiple regions and equipped with a number of microgrids can be considered. In each region an edge cloud is utilized to find the optimal power consumption schedule for customer appliances in that region. At the edge cloud, the power consumption level of local storage and the amount of power being demanded from both local storage facilities and power grid are scheduled using a bi-level optimization approach. The core cloud then gathers information of the total demand from consumers in different regions and finds the optimal power consumption schedule for each microgrid in the power system. The paper provides a study on the literature research, objectives of the cloud based model, methodology and basic requirements to be considered for the microgrid. The proposed model can reduce power consumption cost for the customers and improves the power grid in terms of peak load and peak-to-average load ratio.
I. INTRODUCTION (HEADING 1)
The hasty growth of the population in urban cities, more infrastructure and services are required highly to provide and meet the necessities of the city residents. On this basis, there is a significant increase for digital devices, e.g. sensors, actuators, and smartphones that drive to huge business potentials for the IoT [1] [2] [3] , since all devices can interconnect and communicate with each other on the Internet. The IoT prototype is subject to smart and self-configuring objects that are connected to each other through a global network infrastructure. Internet of Things is mostly considered as the collection of real world objects, which are broadly scattered with low storage capability and processing capacity, with the target of improving reliability, performance and security of the smart city and its infrastructures.Demand side management (DSM) commonly refers to programs implemented by utility companies to control the energy consumption at the customer side of the meter. These programs are employed to use the available energy more efficiently without installing new generation and transmission infrastructure. DSM programs include conservation and energy efficiency programs, fuel substitution programs, demand response programs, and residential or commercial load management programs. The former can be achieved among users by encouraging energy-aware consumption patterns and by constructing more energy efficient buildings. Two-tier cloud based approach for Microgrid will be efficient for the current scenario of the real world.
II. LITERATURE REVIEW
During past, few years much research has been devoted to DSM programs. There is now a rich literature on using optimization techniques and game theory to manage the demand at the customer side by minimizing the cost of power generation or maximizing the customers' utility [1] [2] [3] [4] [5] [6] [7] [8] [9] . Phase Change Materials (PCM) plays a significant role in the future of buildings. PCM can be used for thermal energy storage system because simply it would be possible to include it into building components such as walls.
In [10] by considering price based and incentivebased demand response programs, an optimize HEMS which employs the PCM for decreasing the residential demand and cost, has been designed. As investigated in [10] , when PCM is combined with HEMS, the battery usage is reduced comparing to the case without PCM.
In case of using PCM, most of the battery energy is utilized at the peak hour where the energy price is high. [11] defines a decentralized demand response approach that can be used to minimize the amount of residential power consumption, by maximizing the utilization of the generated power from wind energy resources. For a power system consisting of electric vehicles and wind renewable energy generators, the Distributed W-Learning (DWL) algorithm has been utilized. Each customer devices is controlled by an intelligent agent which learns how to meet multiple goals and objectives. However, this approach suffers from some problems. First, distributed DR is based on local objective function so finding the global solution especially when there are a lot of customers in the system is not possible. Second, cloud-based demand response can utilize the auto scaling capabilities of cloud computing to adjust the necessary computation resources dynamically and provide more scalability and flexibility.
The work in [12] for the customer homes with the time of use energy pricing, proposes two different demand response and scheduling approaches including centralized and decentralized. In the decentralized mode, a microprocessor with a standalone algorithm is added to the Smart Plug (SP), to schedule the SPs optimally. However, adding microprocessor and related software to the SPs make them expensive for the customers. In the centralized approach, a central controller located at home energy management system, gathers the necessary information from the SPs to optimally schedule the SPs inside the home. However, this model doesn't consider the use of small power generation facilities and is not as broad as our model. [13] presents a demand response program considering with Distribution Locational Marginal Price (D-LMP) energy market. It is supposed that customers can receive D-LMP price signal through the home gateway. The customers can join to the real-time demand response program by installing some specific equipment.
The proposed optimization tries to maximize the benefit of the consumers and minimizes the production cost of the producer. However, it just considers the fixed and shiftable loads and doesn't support the optimal scheduling of the local PV and microgrid in the model. Recently cloud computing has received attention for smart grid applications [14] - [16] .
Most smart grid applications need reliable and efficient communications. This can be met by utilizing the cloud computing based on softwaredefined infrastructure [17] . As investigated in [16] and [18] , cloud computing brings some opportunities for smart grid applications. Flexible resources and services shared in network, parallel processing and omnipresent access are some features of cloud computing that are desirable for smart grid applications. [19] presents the architecture of cloudbased demand response (CDR) which outperforms the previous work in terms of convergence speed while keeping the same messaging overhead.
III. OBJECTIVES
Smart cities have become smarter than before thanks to the recent developments of digital technologies. A smart city is equipped with different electronic elements employed by several applications, like street cameras for observation systems, sensors for transportation systems, etc. In addition, this can spread the usage of individual mobile devices.
Therefore, by considering the heterogeneous environment, different terms, such as features of objects, contributors, motivations and security rules should be investigated [3] . Reference [4] 
IV. METHODOLOGY
We assume there are different regions in the system. In each region, there are, ∈1.., customers which are connected to the grid and consume energy. There are distinct microgrids in the system. Each microgrid consists of Distributed Generation (DG) and Distributed Storage (DS) units. Without loss of generality, we consider Photovoltaic (PV) energy generation in each microgrid. We consider a two-tier cloud consisting of edge and core clouds. The edge cloud gathers the consumption (and also generation) information from all customers in each region, and finds the optimal power consumption schedule for the customers so that the total energy consumption cost is minimized. Using existing data networks, the optimal consumption schedule is transferred to the HEMS. After all the edge clouds have calculated the optimal power consumption schedule of all customers in all regions, the total scheduled load information is transferred to the core cloud. The core cloud computes the total scheduled load gathered from the all edge clouds. Based on the total hourly load in the system, the core cloud schedules the optimal power consumption in each microgrid so that the Peak to Average (PAR) ratio is decreased.
V. REQUIREMENTS
Sensor Data: Sensor data is the output of a device that detects and responds to some type of input from the physical environment. The output may be used to provide information or input to another system or to guide a process.Sensor data is an integral component of the increasing reality of the Internet of Things environment. In the IoT, almost any entity imaginable can be outfitted with a unique identifier and the capacity to transfer data over a network. Much of the data transmitted is sensor data. The huge volume of data produced and transmitted from sensing devices can provide a lot of information.
GPRS Module:GPRS was one of the first and foremost technologies that enabled a cell network to connect with Internet Protocol (IP) networks. GPRS module can be integrated within an electrical or electronic equipment. It is an embedded piece of hardware. It comes with embedded processors dedicated to provide a functional interface between the user and the mobile network.
Optimization
Algorithms:The system scheduling algorithm oronline algorithms with virtual queues can used for optimization in the Microgrid. The optimized algorithm can schedule the operations according to electricity price, temperature and renewable power output to reduce the electricity cost and manage the power fluctuations according to the demand in the cities. The efficiency and effectiveness of the optimized algorithm can be verified by the simulations. 
VI. CONCLUSION
Demand side management needs reliable and efficient communications which can be met by utilizing the multi-tier cloud computing based on software defined infrastructure. In this architecture, edge cloud provides cloud computing resources at the edge of the network. The benefit of such architecture is that it can provide a high level of scalability and reliability. In this paper we proposed a two-tier cloudbased model for the autonomous demand side management in the future smart grid in which the customer's power consumption and microgrid resources are scheduled by the use of regional edge and core clouds, respectively to reduce the cost and improve the power grid performance. It has been shown that spreading the customers in different regions, reduces the convergence time and improves the scalability. As the proposed approach is able to provide online access to all customer power consumption information and microgrid resources, so it can enable dynamic demand response optimization of the power consumption and energy cost of the customers. Simulation results confirmed that the proposed model reduces the cost for the customers and improves the power grid in terms of peak load and peak-to-average load ratio.
